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© Fluorescent lighting system. 



© A conformable reflector is attached to the ex- 
terior surface of a fluorescent lamp tube in such 
fashion that it may be wrapped closely about the 
fluorescent lamp during shipping and handling, and 
upon installation of the fluorescent lamp-reflector 
system within a lighting fixture, the reflector may be 
extended to a position separated from the fluores- 
cent lamp tube to form a reflecting surface which 
focuses the light emitted by the fluorescent lamp in 
a desired direction. The reflector may be perma- 
nently affixed to the fluorescent lamp tube, or may 
be fastened to the tube by adjustable collars which 
allow variation in the position of the reflector relative 
to the lighting fixture as desired by the user. 
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FLUORESCENT LIGHTING SYSTEM 



BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to fluorescent 
lighting systems, and, more particularly, to a sys- 
tem including a conformable reflector attached to a 
fluorescent lamp tube such that the reflector can 
be wrapped around the fluorescent lamp prior to 
installation and can be extended after Installation to 
conform to a desired shape. 



Discussion of the Prior Art 

In the operation of fluorescent lamps illumina- 
tion is provided by the fluorescent lamp tube in 
every direction surrounding the axis of the fluores- 
cent lamp. A substantial portion of the illumination 
which is emitted by the lamp in a direction other 
than toward the intended area illuminates the inte- 
rior of a lighting fixture, the ceiling, walls or back- 
ground material and is wasted light This is particu- 
larly true when the lamps are installed in a fixture 
having no reflector on the side of the fluorescent 
tubes opposite the intended illuminated area. In 
fixtures having reflectors, the gradual accumulation 
of dust or other particles on the reflectors degrades 
the effectiveness of the reflector. These arrange- 
ments result in considerable inefficiency in lighting, 
* because a significant part of the light emitted by 
the lamps is not useful in illuminating the intended 
area. 

In the prior art various kinds of reflectors have 
been employed in conjunction with fluorescent 
lamp fixtures. For example, U.S. Patent No. 
3,654,471 issued to Nilsson on April 4, 1972 de- 
scribes a reflector device for use with a fluorescent 
lamp fixture. The reflector includes a profiled hold- 
er formed as a body having a cavity which pro- 
vides support for a reflecting metal strip which is 
secured to the holder by stop members integral 
with the body of the holder which hold the reflect- 
ing metal strip in contact with the supporting sur- 
face of the holder. Such a reflector arrangement is 
a modification of a fixture design and would require 
replacement of fixtures In order to retrofit the re- 
flector arrangement into existing installations. This 
requirement of fixture replacement would render 
such a configuration impractical in most facilities 
presently lighted by fluorescent lamps. U.S. Patent 
4,514,793 issued to Andreasen on April 30, 1985 
describes a different kind of reflector system for 
fluorescent lighting. Andreasen describes a rigid 



reflector which a attached to fluorescent lamps by 
securing elements such as spring straps to clamp 
the reflector to the fluorescent lamp tube. The rigid 
reflector of Andreasen provides one particular type 

s of reflection pattern when attached to a fluorescent 
lamp installed in a fixture having sufficient space to 
accommodate the reflector. Each* of the Nilsson 
and Andreasen discloses a specific design for a 
specific type of fixture. A reflector which is adapt- 

70 able to essentially any type of fluorescent lamp 
fixture would be preferred for retrofit applications. 



SUMMARY OF THE INVENTION 

75 

Accordingly, an object of the present invention 
is to provide a fluorescent lamp and reflector com- 
bination which is compatible with almost any type 
of fluorescent lamp fixture. A more specific object 

20 of the present invention is to provide a conformable 
reflector attached to a fluorescent lamps, such that 
the reflector can be wrapped around the fluores- 
cent lamp tube for shipment and handling and can 
be extended to a desired shape upon installation in 

25 a fluorescent lamp fixture. 

Accordingly, the fluorescent lighting system of- 
the present invention provides a conformable re- 
flector attached to a fluorescent lamp along at least 
some portion of the axial length of the lamp, having 

30 a length substantially equal to the lamp length and 
made of a conformable material which allows the 
reflector to be wrapped around the fluorescent 
lamp tube at the time of manufacture and at the 
time of installation to be extended away from the 

35 glass tube and into a desired shape for reflecting 
light output by the fluorescent lamp. In one particu- 
larly preferred embodiment of the present inven- 
tion, the reflector comprises a conductive sheet 
which serves as a starting aid as well as a light 

40 reflector. In another particularly preferred embodi- 
ment the reflector is attached to the fluorescent 
lamp by a plurality of nonconducting sleeves which 
surround and frictionally engage the fluorescent 
lamp to enable positioning of the reflector in a 

4S desired orientation relative to the fluorescent lamp. 



BRIEF DESCRIPTION OF THE DRAWINGS 

so Further objects and advantages of the present 
invention together with its organization, method of 
operation, and best mode contemplated may best 
be understood by reference to the following de- 
scription taken in conjunction with the accompany- 
ing drawings in which: 
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Fig. 1 is a schematic pictorial view with parts 
broken away illustrating one preferred embodiment 
of the present invention as installed in a lighting 
fixture; 

Fig. 2 is a partial schematic diagram of one 
end of the fluorescent lamp-reflector combination 
of Fig. 1; 

Fig. 3 is a schematic diagram illustrating a 
second preferred embodiment of the present inven- 
tion with a particularly preferred attachment mecha- 
nism; 

Fig. 4 is a schematic end view of a four lamp 
fluorescent lamp fixture with multiple lamp and 
reflector combinations installed; and 

Fig. 5 is a schematic circuit diagram illustrat- 
ing the test set up used to evaluate the effective- 
ness of a particular conductive reflector of the 
present invention as a starting aid. 



DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

As shown in Fig. 1 the lighting system of the 
present invention includes a conformable reflector 
10 positioned between the lamp 12 and the fixture 
housing 14 when the lamp-reflector combination is 
installed in a conventional fluorescent lighting fix- 
ture. As used herein conformable is understood to 
mean sufficiently flexible to be wrapped about a 
fluorescent lamp and sufficiently resilient to retain a 
shape removed from the lamp when released. The 
reflector 10 is permanently attached to the glass 
tube i2 by a stripe of glue as shown at 16 in Fig. 

2. The stripe 16 may extend the full length of the 
reflector or may be comprised of several short 
stripes aligned with the lamp along the reflector. As 
shown in Fig. 2 the reflector 10 is made of a 
conformable material, so that the reflector can be 
wrapped closely about the outer surface of the 
fluorescent tube 12 for shipment and handling, so 
that no additional space is required in the pack- 
aging and shipping containers for the lamp reflector 
combination of the present invention. 

An alternative embodiment of the system of the 
present invention is illustrated schematically in Fig. 

3. A collar of flexible material, such as a plastic, 
surrounds the lamp 20 and is glued into a ring 22 
with a second strip 24 of flexible material, such as 
a plastic, glued to the collar to which the reflector 
sheet 26 is attached by, for example, gluing. A 
plurality of such collars are attached to the reflector 
along the axial length thereof with the number 
selected to provide the necessary support and 
shaping for the reflector. The collars 22 are made 
of such size that a frictionaJ engagement exists 
between the exterior surface the glass tube of the 
lamp 20 and the inner surface of the collars with 



sufficient friction to allow positioning of the collars 
22 and thereby the reflector 26 at any desired 
angular position relative to the axis of the fluores- 
cent lamp. Other techniques of fastening the reflec- 
5 tor to the fluorescent lamp are suitable, so long as 
the conformability of the reflector is maintained. 

The fluorescent lamps with the attached con- 
formable reflectors can be shipped as a single unit 
with the reflector and its support mechanism, if 

10 any, wrapped closely about the circumference of 
the fluorescent lamp. After installation of the flu- 
orescent lamp tube in a lighting fixture, the reflec- 
tor which is bound by a removable binding such as 
a removable adhesive or by adhesive tape or 

75 masking tape, is released to expand away from the 
surface of the fluorescent tamp. If the lamp and 
reflector combination is installed in a lighting fixture 
having a structure surrounding the lamps, the re- 
flector, after release from its compact position, can 

20 be moved by the installer to conform a desired 
position and shape within the fixture, using the 
fixture as support In a fixture in which the reflector 
may expand without interference the reflector will 
conform to its own natural shape which will be 

25 dictated by the resilience of the material of the 
reflector, the thickness of the reflector and the 
mechanism of attachment to the fluorescent lamp. 
One preferred material for the reflector is a coated 
plastic film soid by Flexcon Company, Inc. under 

30 the trademark Flexmark®, MM series having a 
thickness of 2 mils and being metallized on one 
surface thereof. Alternatively, the reflector may 
comprise a sheet of Mylar® plastic film sold by E.I. 
DuPont de Nemoirs and Company , having a reflec- 
ts five metallized coating of aluminum or other suit- ' 
able metal. Other compliant reflective materials or 
combinations of materials can be used, so long as 
the reflector has a reflectivity of about 70-100 per- 
cent, and preferably of abqutJ&lOO percent. 

40 As shown in Fig. 4 a plurality of lamps 30, 32, 
34, 36 having suitable reflectors 40, 42, 44, 46 
mounted thereon can be installed in a single multi- 
lamp fixture 48 to improve the illumination provided 
by the fixture without increasing the number of 

45 lamps used. The reflectors could be disposed in 
the fixtures so as not as to come into contact with 
each other or the interior surfaces of the fixture 
housing itself or could be positioned in contact with 
each other or the lighting fixture. The reflector 

so produces a significant improvement in illumination 
in either configuration. 

In use the reflector of the system of the 
present invention is positioned so that at least a 
portion of the reflector 10 is spaced from the lamp 

55 12 to cause essentially all the light emitted from a 
fluorescent lamp to be directed toward the in- 
tended illuminated area such as a work surface in 
an office, factory or display area, thus improving 
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the level of illumination without requiring Increase 
in electricity consumed. The degree of curvature of 
the reflector may be selected to distribute the 
emitted light in a desired pattern. Tests have been • 
conducted to evaluate the effectiveness of the 
present invention in improving the level of illumina- 
tion. Using four four-foot F40CW-RS-WM 34-watt 
fluorescent lamps (a high efficiency lamp sold un- 
der the trademark Watt-Miser® by assignee) hav- 
ing a diameter of about 1.5 inches, the level of 



70 



illumination of a work table three feet wide by eight 
feet long located at six feet, nine inches below the 
surface 'of the fixture was measured at a plurality of 
locations. The average illumination received by the 
table surface with a bare fluorescent lamp was 40.8 
footcandles. Table 1 shows the average level of 
illumination in footcandles over the surface of the 
table and the ratio of the average illumination level 
for each compared to the level of average illumina- 
tion with a bare lamp for various widths of reflector. 



Reflector Width 
Bare Lamp 
2 M Ref. 
3* Ref. 
4 W Ref. 
5 M Ref. 
6 n Ref. 
7" Ref. 
8* Ref. 



Table 1 
Illumination 
41 Fc 
37 Fc 
39 Fc 
41 Fc 
49 Fc 
51 Fc 
58 Fc 
54 Fc 



Ratio 

0.90 
0.95 
1.00 
1.20 
1.24 
1.41 
1.32 



As shown in Table 1, the improvement over the 
bare lamp was at a maximum for a 7* wide reflec- 
tor which showed a 41.6% improvement in illu- 
mination at the table surface. It has been- found that 
the improvement in level of illumination is most 
pronounced when the reflector width is between 1 
and 2 times the circumference of the lamp. The 
decrease shown for the 8" reflector is due to the 
fact that at the 8" width, the reflector contacted the 
lens covering of the fixture, distorting the shape 
and reducing the illumination on the work surface. 
Therefore the light detectors located at positions 
affected by the distortion of the reflector indicated 
only a tow level of illumination. If the reflector is 
made of a material having sufficient resilience, the 
shape of the reflector after installation will con- 
centrate the light from the fluorescent tube in a 
desired cone-shaped pattern on the work surface. 
The supporting ribs as shown in Fig. 3 can be 
employed to provide the necessary shaping to the 
reflector to enable focusing on a portion of an 
intended area. With the frictionally engaged collars 
on the lamp as shown in Fig. 3 the reflector may 
be turned so that the light from the lamp is di- 
rected in a generally horizontal pattern instead of a 
generally vertically downward pattern to illuminate 
a wall, display or similar vertical surface. The con- 
formable reflector may also be used to focus the 
light emitted by a fluorescent lamp onto a narrow 
area to highlight or brighten a particular area. 



ft has also been discovered that if the reflector 
is conductive, it serves as a starting aid to assist 
starting the fluorescent lamp to which it is attached. 
The conductive reflector may be either a metallized 
reflector or a sheet of conductive foil, which when 
placed in close proximity to the fluorescent lamp 
causes drift, of the ions within the glass lamp en- 
velope during electrode heating by the flow of 
electrical current therethrough. A test has been 
performed to verify this phenomenon when using 
the fluorescent lamps with reflectors as shown in 
Figs. 1 and 2. The test arrangement is shown - 
schematically in Fig. 5. A variable autotransformer 
50 is connected at terminals 52, 54 to a 120 volt a- 
c input line. A volt meter 56 is connected across 
the output from the secondary winding to measure 
the output voltage from the autotransformer 50. 
The output from the autotransformer (a power stat 
type 3PN116B) 50 is applied to the inputs 58, 60 of 
a fluorescent lamp ballast 62 (of the type sold by 
General Electric Company, Catalog No. 8G1022W) 
whose output lines 64, 66 and 68, 70 are con- 
nected respectively to parallel connected fluores- 
cent lamps 72, 74, which are connected to ballast 
leads 76, 78. The two fluorescent lamps used did 
not have a tin oxide or other starting aid coating 
disposed on the interior surface of the glass. By 
applying 120 volts to the input of the autotransfor- 
mer 50 it was verified that neither of the lamps 72, 
74 would start with the circuit shown. Reflectors 80, 
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82 of the type described herein were then taped 
onto the lamps 72, 74 respectively. With the same 
circuit and lamp arrangement except for thd addi- 
tion of the reflectors when 120 volts was applied to 
the input of the autotransformer 50, both of the 
lamps 72, 74 with the reflectors did start. It was 
further found that merely touching a small area of 
the conductive reflecting material onto the lamps 
was sufficient to cause the lamps to start. There- 
fore, it appears that the reflectors described herein 
can also be selected to. exhibit electrical properties 
which are favorable during starting of fluorescent 
lamps. The conductive plane may be used to en- 
sure starting of standard fluorescent lamps, or ren- 
der unnecessary the utilization of tin oxide coatings 
or other starting aids on certain types of difficult to 
start fluorescent lamps such as T-8 (one inch diam- 
eter) lamps. In applications where no starting assis- 
tance is required or desireable a nonconductive 
reflective material may be used as the reflector. 

It will be readily apparent to those skilled in the 
lighting art that the lamp reflector arrangment of 
the present invention may be employed with a 
wide variety of fluorescent lamps to enhance and 
control the illumination of a particular area and 
provides unique advantages in maximizing the utili- 
zation of light output by fluorescent lamps. 



Claims 

1. A fluorescent lamp system comprising: 

an elongated generally circular fluorescent lamp; 
and 

conformable reflector means comprising a sheet of 
compliant material securely attached to said lamp 
and extending substantially parallel therewith along 
substantially the entire length of said lamp for 
directing light emitted by said lamp in a predeter- 
mined direction. 



2. The invention of claim t wherein: 

said conformable reflector means comprises a 
sheet of material sufficiently compliant to be. 

5 wrapped closely around said lamp or alternatively 
and selectively to be extended to a desired posi- 
tion at which at least a portion of said reflector 
means is spaced from said lamp to direct substan- 
tially the entire light output of said lamp in a 

ro desired direction relative to said lamp. 

3. The invention of claim 2 further comprising: 

attachment means for securing said reflector 
means to said tamp. 
75 4. The invention of claim 3 wherein said attach- 
ment means comprises: 

a plurality of collars tightly surrounding said lamp 
and attached securely to said reflector. 
20 5. The invention of claim 2 wherein the width of 
said reflector means comprises: 

a dimension in the range of 1 to 2 times the 
circumference of said fluorescent lamp. 
25 8. The invention of claim 3 wherein said attach- 
ment means comprises: 

a stripe of glue disposed between said lamp and 
said reflector and extending along substantially the 
30 entire axial length of said lamp. 

7. The invention of claim 2 wherein said reflec- 
tor means comprises: 

a sheet of compliant plastic material having a layer 
35 of metallization disposed on the major surface 
thereof adjacent to said lamp. 

8. The invention of claim 2 wherein said reflec- 
tor means comprises: 

40 a sheet of metal foil. 

9. The invention of claim 2 wherein said reflec- 
tor means comprises: 

a sheet of reflective plastic material. 

45 
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© Fluorescent lighting system. 



© A conformable reflector is attached to the ex- 
terior surface of a fluorescent lamp tube in such 
fashion that it may be wrapped closely about the 
fluorescent lamp during shipping and handling, and 
upon installation of the fluorescent lamp-reflector 
system within a lighting fixture, the reflector may be 
extended to a position separated from the fluores- 
cent lamp tube to form a reflecting surface which 
focuses the light emitted by the fluorescent lamp in 
a desired direction. The reflector may be perma- 
nently affixed to the fluorescent lamp tube, or may 
be fastened to the tube by adjustable collars which 
allow variation in the position of the reflector relative 
to the lighting fixture as desired by the user. 
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